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This case history describes a vibration problem on a skid mounted
high-speed reciprocating compressor package. The initial concern
was high vibration on the motor. When the coupling guard was
removed for further testing, a 45-degree crack was noticed on the
motor shaft. This is a classic indication of a torsional fatigue failure.
A spare motor was installed and torsional measurements were
made. This confirmed the problem as a torsional resonance. The
flywheel was modified to de-tune the resonance. Follow-up testing
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Case Study - Torsional
Waterfall Plot
Taken During Startup 
Dynamic Torque
Measured in Motor Shaft
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Measured Torque in 
Motor Shaft
1st TNF = 80 Hz
2nd TNF = 149 Hz
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Shaft Stress Slice Spectra
Compare Measured Stress in 
Motor Shaft from April and
June Testing
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April & June 2016
Motor Shaft Stress


















Modified Flywheel - June 2016
Original Flywheel - April 2016
Figure 3
Lessons	Learned
• Don’t	ignore	vibration	data,	do	what	it	takes	to
understand	it
• Accuracy	of	TNF	calculations	are	dependent	on	mass-
elastic	data	provided	by	equipment	OEM
• Measuring	TNFs	during	commissioning	is	often
justifiable.	VFD	operation	increases	chances	of
encountering	torsional	resonances
